1 COMPOSITION FOR INDUCING TISSUE REGENERATION BY ACTIVATING PLATELET RICH
PLASMA (PRP), AND METHOD FOR MANUFACTURING SAME 5 Technical Field The present
invention relates to a composition for inducing tissue regeneration by activating platelet rich plasma
(PRP) with a calcium chloride solution and type | collagen, and a method of manufacturing the same.
More 10 particularly, in the present invention, the composition may have a gel-type of formation
containing PRP, and may be transplanted to any Iesi%n in need of tissue regeneration in cases such
as bone defect treatment and wound healing, and accordingly, PRP may be activated to 15 induce a
growth factor which is usgilfertissue regenerationfrem PRRE gel to-canveniently:anghquickly achieve
effective tissue re i c ingly. hod is very | in highly el ci kpe credibility
of applying PRP tgﬁggﬁéﬁrﬁ@ p%s%ﬁ%%g goo%i%g\é%‘to@gr%UmgﬁBBl\éc groun%lgb rt As
generally known, platelet rich plasma (PRP}18/an aitoledbus aidterial separated from whole blood 25
through density gradient centrifugation, and is an inactive substance that includes a large amount of
platelets c%nce%t(_r:atlg?gi\/&iglr%sdpglf&to a small amount of plasma, and contains leukocytes in a

p

high-concentratlonc. nactivated platelets within a blood vessel 30 maintain a round shape while

circulating through the BIB6d DE&§ET1E is koWt tHak tHe patététs Have adfEiepan ‘ot @bod1o days,
and are presentiindarcamount efsakout 2« 1O8with respecttorl ndrdfrthe bleot Plateletswithin PRP

areactivated throyugh,35 sybstancesdncluded within.a blaad vessel andithgn 2 felease growth factors

and various active substances. The activating substances include collagen, thrombin; adenosine

diphosphate (AP} 5adBpinephing ESpeliahy, LoIdyenEitthrdmBih ard kn&@ias stfohg agonists.
It 5 is knoWh thatgollagendnduces ihe ddtivatioreefthe platelets throughtiihe adbesionidfitsrspecific
sequence onto the platelets asshown inF1Ge 1¢ o rnVhen, activating factorscagtivate, theplatelets, the

platelets releas}%grovy_th fact0£s d e%o 10 degranulatign o! their aIRha ranCL{JIes. Ihejacstorseperform
an important roféin in“lfiﬁaalﬂv%)unady1 hga ing.” Herein'“the réigased gr%wth actors ir?dude“fila?éiet derived
growth factor (RDGFIER ] rapsfolmingaffowthsfactordl (POrFbDedastular endotifslial growth factor

wound healing, and accordingly, PRP may be activated to
15 induce a growth factor which 1is useful for tissue
regeneration from PRP gel to conveniently and guickly
achieve effective tissue regeneration. Accordingly, the
method  1s very useful in  highly enhancing the
credibility of applyving PRP to lesions and presenting a

20 good image Lo consumers.

Background Art
Az generally known, platelet rich plasma (PRP) is
an autclogous material separated froem whole Dblood
25 through density gradient centrifugaticn, and 1is an
inactive substance that includes a2 large amount oI
platelets concentrated with respect to a small amount of
plasma, and contains leukocytes in a high-concentraticn.
Inactivated platelets within a blood vessel
320 malintain a rcund shape while circulating thrcugh the
blood vessel. It 1s known that the platelets have a life
span of about 10 days, and are present in an amount of
about 2~4x10% with respect to 1 mL of the blood.
Platelets within PRP are activated through

35  substances 1ncliuded within a blood wessel, and then



15 (VEGF), epidermal growth factor (EGF), insulin-like growth factor (IGF) and the like. Also, PRP
releases oytokine, etc. under in vitro condition, thereby synthesizing DNA of fibroblasts. This increases
the production of collagen, and thus allows a collagen 20 structure to be organized. However, in the
application of PRP in a liquid state, it is difficult to inject the PRP into a wound, and there exists a loss
of surrounding tissues. Thus, it is required to develop clotting gelation accompanied by 25 physical
properties. For the gelation, research on the use of thfombin has been recently mainly conducted.
However, there is a report that in the use of thrombin (mainly bovine-derived), that is an
animal-derived psQtels @an tmmwing redetion sachasiupusmas:iebsenvedy 80 kugtherwosds, thrombin

s known a5  factor having,glical probiems lated toamanibocy, Thiohin ishe oSt poren

component as a platelet activator. However, when thrombin is used, antibodies to thrombin,
prothrombin, faBtd7 Vo SaccardiBiiGiR e réquifdhdt 35 1o, THrough Hrimar reSaR i ﬁrﬁvl\ié’s found that
there 3 are clinical prafslems sdch: as after-operationkblewding,sandtarcagtoipinime sgndroine.

Although these problems;rarely, 9ecuk,they gannot beneglecteddn develapments Theruseraf thrombin
mayCauseﬂuageg?gfgé?ngﬁgghqh the adhesion of its specific sequence
onto the platelets as shown in FIG. 1.

When activating factors activate the platelsts,
the platelets release growth factors due to
10 degranulation of their alpha granules. The Tfactors
perform an important role in initial wound healing.
Herein, the released growth factors include platelet
derived growth factor (PDGF-AB), transforming growth
factor-bl (TGF-bl}, wvascular endothelial growth factor
15 (VEGE'} , epidermal growth factor {EGE), insulin-like
growth factor (IGF) and the like. Also, PRP releases
cytokine, etc. under in  vitro condition, thereby
synthesizing DNA of fibroblasts. This increases the
production of collagen, and thus allows a collagen

20 structure to be organized. _
However, in the application of PRP in a liquid
state, it is difficult teo inject the PRP into a wound,
and there exists a loss of surrounding tissues. Thus, it
is reguired to develop clotting gelation accompanied by
25 physical properties. For the gelation, research on the
use of thrombin has been recently mainly conducted.
However, there is a report that in the use of thrombin
(mainly bovine-derived), that 1s an animal-derived
protein, an immune reaction such as lupus was observed.
30 In other words, thrombin is known as a factor having
clinical problems related to an antibody. Thrombin Is
the most potent component as a platelet activator.
However, when thrombin is used, antibodies to thrombin,
prothrombin, factor V, and cardiolipin are required.

35 Alsc, through animal research, it was found that there



5 wound, abnormal strength of gel or the like. Furthermore, due to high contractility of a
thrombin-activating gel, there exists a difficulty in the surgical procedure for filling a wound space.
Thus, the importance of a replacement material for thrombin 10 has been recognized. Collagen is
a rigid fibrous protein, and is a main protein component of a mammalian connective tissue. It makes
up 30% or more of total proteins. The collagen provides shape, strength and flexibility to the tissue,
and has various functions such as tissue scaffolding, ¢cell adhesion, cell migration, blood vessel
production, tissue morphogenesis, tissue repair, and the like. Collagen, as a strong agonist of
platelets, activatgs:the platelels, apdsausas platelet aggregation.- 20 Hibrillas collagendmers, strongly
induces plateletar%l1 re atiorég@glsqlﬂgggrts gsreatggf%!géelet ?x‘i@%%%” };Ehanr E§o£3uble %8'.@3 en. Although
the reason for SUCH a differénice has notebeer?/&eary proven; it IS assumed that there Is a possibility
that the fibrillar €8l&gen 25BiRds to-d fibleeale inEreBsing el &ctictrof attivetsiprRIBISR: -  Type |
collagen makesrie a majorityfof mapunalian coagective:issue Alsos pseanatusal seaffoldeitiis most
actively researched in fh%ﬁ%@?rﬁ’i iegetr}%[gg\ﬂ%?,g@@@ging@n&tgsyg@gineering. Due to these

advantages of type | collagen, the type | collagen perfor[ps a role of zictivatin platelets by replacing
thrombin, and maintainifg thé€hEFe S,  “UHowever, tHére hasbeehid-compdsitiGh for 35 inducing
tissue regeneratiom daytactivating PRP.with a4 calciumamchlorde solution add fHe. typeticoliagen. In

other words, thefﬁé‘a:%&?geﬂd&SL#l%iég@JQ%thmbi@-i[h%%@nb’ the thrembin, (mainlyn,; s,
bovine-derived), that is, an animal-derived protein, has been used despite its 5 mat-[l%/rprobl.ems.

Disclosure Techmii€al PISBIEM Histefdre, fhe pradent Muehtion s et G i 1B R

view of the
above-meéritionéd: probiems ramg providek. a composition for inducing tissue regeneration by activating

platelet rich plasma (PRR); aad &method of manufactyting the-same: fhe present inventiom achieves

the following objects. First, in order to impr](_gve an 15 imrinune reaction %nd clinical proble type |
. éroziﬁwlﬂoq%onent or. & nﬁqﬁa ﬁan coqﬁec ive Tlssue. e .
collagen is used, in which the immune reaction and the clinical problems are caused when platelet rich

plasma (PRP) i§ 856 tofBther\ithoan driraal-defivedPprdteir? $vatds Nhrombirs (nfeirdty 2 gen
bovine-derived)p Secand forsbene: 20 defest treatment ot Wexnd healing, sosmalkamountef, whole

blood i collected ang ERP i3 sepayated.ftom the.whale blood and isyniected i avture wih type |

collagen. In other Wgrds, platelet rich plasma (PEW) as an autologous material and atelocollagen
causing few 25 fififuné Y85&ioMR aré Gised €5 516 lithinate eftical $&/e8tor TR CPEW is
conveniently andiguickdy sepanatedrensite for a surgicat praceduie; andeasdnjedted in & fixture with a

calcium chloride-sglutign and type L collagen, so that.effectivedissie, ce1ets, activates

the platelets, and causes platelet aggregation.

20 Fibrillar collagen more strongly Induces platelet

aggregation and supports greater platelet adhesion than

a scluble collagen. Although the reascn for such a

difference has not been clearly proven, 1t 1is assumed

that there is a possibility that the fibrillar collagen

25 Dbinds to a molecule increasing the action of activated
platelets,

Type | collagen makes up a majority of mammalian
connective tissue. Also, as a natural scaffold, 1t is
most actively researched in the fields of regenerative

30 medicine and tissue engineering. Due tTo these advantages
of type | collagen, the type [ collagen performs a role
of activating platelets by replacing thrombin, and
maintaining the shape.

However, there has been no composition for

35 inducing tissue regeneration by activating PRP with a



30 regeneration can be achieved for severely injured patients or patients undergoing repetitive
operations. Fourth, when the PEW collected according to the present invention is applied to a region
requiring tissue-regeneration in a mixture with a calcium chloride 35 solution and type | collagen, type |
collagen activates S PR?,inducing growth factors usefulfor tissue regeneration from the PRP gel. This
is effective to conveniently and quickly achieve tissue regeneration. Especially, fifth, the clotting of type
| collagen as an 5 agonist with PRP can release a similar or larger amount of growth factors according
to the kinds of the growth factors, than that in the clottl‘hg of thrombin as an agonist with PR?. This

induces more eféective figsua regengration Gurihermorgy sixih, the BR? qollectieq ;—8&?90@}{‘9 to the
present invention i%in'ected [it{%a mi tur%ow'th a calcium chloride solution and type | Collagen into alll
t}ﬁ)&,ﬁ ; .

regions requiring bofiz d8fct treat ndHERIRY teteBy AEHieSing Stfettive
regeneration. FifaMs seveintly, agagesultr theblS:invartion highlycenhemeds thiererdibilibthatapplying

PRP to lesions anrd peasentsisgooddnage o geosumers. hachnicalsolltion gespidB agegrdance
with an aspgct of the presen gO invention, there is provided a method of manufacturing a composition

for inducing tissﬂng"rr}“ggé)nléc}ra |or‘1“%y activating platelet rich plasma (PR?), the method comprising the
steps of: separating PRP from whole blood; = mixing the PRP with a calcium chloride solution; and
25 mixing a miximte ©f g PRP and the calcium chloride solution with type | collagen. In accordance
with another em?ggmgrgapf tg%gﬁ%segpt disclosure, there is provided a composition for inducing

tissue regeneration by activating PR?, which is 30 manufactured by the method. Advantageous Effects
Therefore, the present invention has been made in

10 wview of the above-mentioned problems, and provides a
composition for inducing tissue regeneration by
activating platelet rich plasma (PRP), and a method of
manufacturing the same. The present invention achieves
the following objects. First, in order to improve an

15 immune reaction and clinical problems, type [ collagen
iz used, in which the immune reaction and the clinical
problems are caused when platelet rich plasma (PRP) is
used together with an animal-derived protein, that is,
thrombin (mainly bovine-derived). Second, for bone

20 defect treatment or wound healing, a small amount of
whole blood is collected, and PRP is separated from the
whole blood and is injected in mixture with type I
collagen. In other worxds, platelet rich plasma (PRP) as
an autologous material and atelocollagen causing few

25 immune reactions are used so as to eliminate clinical
rejection. Third, PRP 1is conveniently and quickly
separated on site for a surgical procedure, and is
injected in a mixture with a calcium chloride solution
and type I collagen, so that effective tissue

30 regeneration can be achieved for severely injured
patients or patients undergoing repetitive operations.
Fourth, when the PRP collected according to the present
invention is applied to a region requiring tissue-
regeneration in a mixture with a calcium <c¢hloride

35 solution and type [ collagen, type | collagen activates



As described in detail hereinabove, in the present invention, in order to improve an immune reaction
and 35 clinical problems, type | collagen is used, in which the 6 immune reaction and the clinical
problems are caused when platelet rich plasma (PRP) is used together with an animal-derived protein,
that is, thrombin (mainly bovine-derived). 5In the above described technical configuration of the
present invention, for bone defect treatment or wound healing, a small amount of whole blood is
collected, and platelet rich plasma (PRP) is separateg from the whole blood and is injected in mixture
with 10 type | collagen. In other words, PRP as an autologous material and atelocollagen causing few
immune reactigrssare usedise 8sdo eliginateiclinica cejecton. Alse intheprdsentinvehtienPRPis

conveniently and guickly separated.ap sitefor ask&:surgigal pregedure; andisgajegtaekin agnixture with
a calcium chloride solution and type | collagen, so that effective tissue reg.enerationﬁc%n be achieved
for severely inj U FAHETRS OF patichits ﬁﬁg%%%g ASetifive operations. 2DAKS: Witien the PRP
collected accorglismetmithi reséntinventidesis apptisd 1@ avégicrivequirirgtissugsegaierition in a
mixture with a calcium.ehlgride, selition-and typeclcollagens tvpe keollagen activatesitheRRP,
inducing growth factors usefu!cfor tissue 25 re %ne;ratiq,n frotr[gl PR]E; gleczi] Thi% ist%fgecti\ée to
conveniently arft quicKIY ahie?é 1id tisstie Tégeneration. — Especially, in the present invention, the
clotting of type f eoltagenh asdreagohist with PRP=in réleasd BB0 similahermrrger afduitof growth
factors according;t the-kinds:of thergrowth#aciors..thae éhat indbe cleiting of thromhinas.an agonist

with PRP. This Induices more effective fissue regeneraliqn, ., - Euhgimore. e BRP.gollected
accordlng to thg%% present invention Is injected In a mixture with a L )
10 according to the present invention 1is injected in a

mixture with a calcium chloride solution and type I
collagen into all regions reguiring bone defect
treatment or wound healing, thereby achieving effective
tissue regeneration. Finally, seventh, as a result, the
15 invention highly enhances the credibility of applying

PRP to lesions and presents a good image to consumers.

Technical solution
In accordance with an aspect of the present
20 invention, there is provided a method of manufacturing a
composition for inducing tissue regeneration by
activating platelet rich plasma (PRP), the wmethod
comprising the steps of: separating PRP from whole blcod;
mixing the PRP with a calcium chloride solution; and
25 mixing a mixture of the PRP and the calcium chloride
solution with type [ collagen.
Tn  accordance with another embodiment of the present
disclosure, there is provided a composition for inducing
tissue regeneration by activating PRP, which is

30 manufactured by the method.

hdvantageous Effects
bz described in detail hereinabove, in the present
invention, in order to improve an immune reaction and

35 clinical problems, type | ccllagen is used, in which the



calcium chloride solution and type | collagen into all regions requiring bone defect treatment or wound
healing, thereby achieving effective tissue regeneration. 5Finally, as a result, the invention highly
enhances the credibility of applying PRP to lesions and presents a good image to consumers. Brief
Description of the Drawings 10The foregoing and other objects, features and advantages of the
present invention will become more apparent from the following detailed description when taken in
conjunction with the accompanying drawings in which: 15FIG. 1 is a view illustrating a model wherein
adsorption and activation sequentially occur and aggrggation Is progressed through an interaction

between platelefgang subendethelial pratains; £1G. 21showssphotogiaphs.an Imiof plateletyich 20

plasma (PRP) separated from whole blpod in a mixture with a calcium chloride solution and type |

collagen, in whigRfiPFIS-(G)! Tre EARTunP tRdHAe Soitkion 18 inéRiked IR ERARbuitdr .25 mg/mL, in
FIG. 2(b), the cacitmaéhldeide sotiitiorpisdhelded intdreamoui of 25-0.8omgAmL, atdand F1@. 2(c), the
calcium chloridgspiutian igipchidgd in an amount of 0.5 mg/mL; and FIG. 3 shows photographs of

the culture of a conventignal thromhin mixtyre (A) .and.the inventive type | collagen mixture (B). 30
Detailed Degscription of ;ﬁ% Ir?\ge%tic?%’ove I—%erzgigﬁgﬁ%ﬁ da p%rgf%\éﬁ%ﬁcear%bocﬁr%gﬁgggg&é%% tGthe
present inventiobfor @FRSIEAG thdsterdctisnwill Bedestiiil irdgdian With-reférenes to 35°

accompanying Grawiiys. al i Ageording terhe presgndbinventiale a camanesitianifesmduckng tissue
regeneration by actiyatina platelet o plasgia (PRA). N3 Mgihod gLpRnyRotpg e same are
configured as shown In FIGs. 2 and 3:

from the whole blood and is injected in wmixture with

10 type | collagen. In other words, PRP as an autologous
material and atelocecllagen causing few immune reactions
are used so as to eliminate clinical rejection.

Also, in the present invention, PRP is
conveniently and quickly separated on gite for a

15 surgical procedure, and is injected in a mixture with a
calcium chloride solution and type [ collagen, so that
effective tigssue regeneration can be achieved for
severely injured patients or patients undergoing
repetitive operations.

20 Also, when the PRP collected according to the
present invention i1s applied to a region requiring
tissue~regeneration in a mixture with a calcium chloride
solution and type | collagen, type | collagen activates

the PRP, inducing growth factors wuseful £for tissue

25  regeneration from PRP gel. Thig is effective to
'conv@ni@ntly and quickly achieve the tigsue
regeneration.

Especially, in the present invention, the clotting

of type | collagen ag an agonist with PRP can release a

30 similar or larger amount of growth factors according to

the kinds of the growth factors, than that in the

clotting of thrombin as an agonist with PRP. This
induces more effective tissue regeneration.

Furthermore, the PRP collected according to the

35 present invention is injected 1in a mixture with a



5in the following descriptions of the present invention, a detailed description of known functions and
configurations incorporated herein will be omitted when it is determined that the detailed description of
the known functions and configurations may unnecessarily 10 obscure the subject matter of the
present invention. Also, the terms described below are set in consideration of their functions in the
invention, which may be varied according to a manufacturer' purpose or conventional use. Thus, their
definitions may be based 15 on the description of this specification. First, in the present invention,
a composition for inducing tissue regeneration by actigating platelet rich plasma (PRP) is

manufactured by ihe. sigps of 3apaRAING AR fiam wheledlad; mixing;the RRP yith.a cajgium 20

chloride solution; and mixing the mixture of the PRP and thé calcium chloride solution with type |

collagen.  MBERWRHE, in HeTpreseRfinvettidh, th8Thfiffositioh iy 68 varidtisly apphed, and may

be made in varibgs ok, 25AIstlieskbuld be undkistvddithat thegfrEsentiimeentiontis. netkmited to

specific embodiments, mentiopad in the detailed description, and include modifications, equivalents,

and alternagves within tpe ) ;{E and scope %f the aﬁpspta1 ded claims of.theé)resent 30 inv%tion.
S 540

Hereinafter,theoperativeejff‘éc ofthe inventive meét mant a%turir%g]j1 Yhé%&l%ﬂosit]ij&rg Ynducing

tissue regenerafididyERivaitg FRRAASESAGUred abeel wilkbe BBEBCcribed ]l 85Eipststheridventive

method includeg thesstepofa9 geparatmg 2R R Jramxdigte:blood. Herein, the step of separating
PRP from the whole blood includes the step of collecting 10 ml of whole blood from an animal or a
patient into a vacuum test 5 tube containing 3.2 % sodium citrate, and primarily centrifuging the whole

blood (1,750-1,860-§f fdr 3o™5-RifftBs Of  the Drawings

10 The foregoing and other objects, features and
advantages of the present invention will become more
apparent from the following detailed description when
taken in conjunction with the accompanying drawings in
which:

15 FIG. 1 is a wview illustrating a model wherein
adsorption and activation sequentially occur and
aggregation is progressed through an interaction between
platelets and subendothelial proteins;

FIG. 2 shows photographs on 1mlL of platelet rich

20 plasma (PRP) separated from whole blood in a mixture
with a calcium chloride solution and type [ collagen, in
which in FIG. 2(a), the calcium chloride golution ig
included in an amount of 0.25 mg/mL, in FIG. 2(b), the
calcium chioride sclution is included in an amount of

25 0.3 mg/mL, and in FIG. 2{¢), the calcium chloride
sclution is included in an amount of 0.5 mg/mL; and

FIG. 3 shows photographs of the culture of a
conventional thrombin mixture (A) and the inventive type
| collagen mixture (B).

30

Detailed Degcription of the Invention

Hereinafter, a preferred embodiment according to
the present invention, for exhibiting thege effects,
will be described in detail with reference to

35 accompanying drawings.



Then, through the configuration, a supernatant liquid (plasma layer) including buffy coat is collected.
10 The collected supernatant liquid (plasma layer) including buffy coat is transferred to a new vacuum
test tube by a blunt needle, and is secondarily centrifuged (4,500-5,000 g) for 4 to 6 minutes.

Then, the PRP concentrated in a bottom layer (from 15 the bottom to the height of about 1 mL of the
test tube) is collected by a blunt needle. Also, the inventive method includes the step of mixing the
PRP with a calcium chloride solution. Herein, in the step of mixing the PRP with the 20 calcium
chloride solution, about 1 mL of PRP collected from the step of separating the PRP from the whole
blood is mixed once with-a galgitm chleridensolytion-with a coneentiation of 038-@.56mgknL by a

' &%1%@%%9.051%% PRR.and the

Connecta. AIsoFthre |[i1\r/}ecf1tlve method includes the s}%g%ng%S géqu : _
re the composition for inducing tissue

calcium chloridé $olution L\}v(‘;tjhnt%peL ﬁggliéeger]{ '$9 as fo manufac

regeneration byracivatingPRP. HéfeH, the?tép 6f nilkihg tive rRixtufePorthe BRI 30%nd #e calcium
chloride solution avith type | eollggen: inctudes thastep ofleavihg.the typell Gollagen at room

temperature. Then, the XLy, of the PR, ane e galeymichioride saltion.s.mixed withhe opaque

type | 35 collagen with a concentration of 20-50 mg/mL four times 10 thro%gh connection by a
Connecta.  N&XE'the ixtufe OFtHE'PRP ditthe e P Rolfgen Histuré "oiary et in 3I§§ringe, is
injected into all regiong in-needof tissueaegemeration irecasies such 5 dsshoreidefect treatment and

wound healing.; ¢  The type-l collagen preferably has;aconcentration of 20:50 Mg4mL + ne
Furthermore, the type I collagen is preferahly left af room t%Tgerature for 15 to 30 minutes

10Hereinafter, EXatfiBles o thé présent fiVention wifl be described, "= “reCessary
10 obscure the subject matter of the present invention.

Also, the terms described below are set in
consideration of theilr functicns in the invention, which
may be varied according to a manufacturer’ purpose or
conventional use. Thus, their definitions may be based

15 on the description of this specification.

First, in the present invention, a composition for
inducing tissue regeneration by activating platelet rich
plasma (PRP) is manufactured by the steps of: separating
PRP from whole blood; mixing the PRP with a calcium

20 chloride solution; and mixing the mixture of the PRP and
the calcium chloride solution with type [ collagen.

Meanwhile, in the present invention, the
composition may be variously applied, and may be made in
various forms.

25 Alsc, 1t should be understood that the present
invention is not limited to specific embodiments
mentioned in the detailed description, and include
modifications, equivalents, and alternatives within the
spirit and scope of the appended claims of the present

30 invention.

Hereinafter, the operative effects of the
inventive method of manufacturing the composition for
inducing tissue regeneration by activating PRP, as
configured above, will be described.

35 First, +the inventive method includes the step of



[Example 1] First, a kit for PRP separation is prepared as 15 below. 1) A vacuum test tube
containing 3.2 % sodium citrate 2) A vacuum test tube holder 3) A vacuum test tube needle
20,4) A vacuum test tube (Plain type) 5) A 3 mL syringe 6) A blunt needle From the components
as mentioned above, a PRP separation method can be deduced. First, 251) From a patient, 10 mL of
whole blood is collected into a vacuum test tube containing 3.2 % sodium citrate. 2) The whole
blood charged in the vacuum test tube is centrifuged (1,750-1,900 g) for 3 to 5 minutes. 30 Herein, the
gravity acceleration and the time of the centrifugal separator are set to be optimum levels for

separating the whele-hleod inte hemocytes;hwify coat and plasma. 3) After the cap of the
vacuum test tube is 35 9{%%%65% a sﬂufpeerréq:tant liquid Iagj%@ Iﬁ)(er) LLr]?{céudx;lrl;r%ml1{_”131)ue‘ffy oat is collected
H e o . e;

and transferred to a new vaciurm testtube ?ﬁaiﬁ ypse %y using g.syrlnge provid with a blunt needle.

4) The plasma idtR@lthg bt/ éas, trafsferrédio 5the fiewhaghlttest tubglis eéntrifligés
(4,500-5,000 g)forddo G minutes. Hereinathe gravity accelesationiand-thestime ofithe cestrifugal

separator are sgt to.be opimum leyels for congentrating PR within the plagma. 5 251 5
centrifuging the whole blood (1,750~1,%800 g) for 3 to &
minutes.

Then, through the configuration, a supernatant
liquid (plasma laver) including buffy coat is collected.
10 The collected supernatant liguid (plasma laver)
including buffy coat i1s transferred to a new vacuum test
tube by & blunt needle, and is secondarily centrifuged
(4,500~5,000 g) for 4 to ¢ minutes.
Then, the PRP concentrated in a bottom layer (from
15 the bottom to the height of about 1 mL of the test tube)
is collected by a blunt needle.
Also, the inventive method incliludes the step of
mixing the PRP with a calcium chloride solution.
Herein, 1in the step of mixing the PRP with the
20  calcium chloride sclution, about 1 mL of PRP collected
from the step of separating the PRP from the whole blcod
is mixed once with a calcium chloride solution with a
concentration of 0.30~0.55 mg/ml by a Connecta.
Also, the inventive method includes the step of
25 mixing the mixture of the PRP and the calcium chloride
solution with type | collagen so as to manufacture the
composition for inducing tissue regeneration by
activating PRP.
Herein, the step of mixing the mixture of the PRP
30 and the calcium chloride sclution with type [ collagen
includes the step of leaving the type [ collagen at room
temperature.
Then, the mixture of the PRP and the calcium
chleride soluticn 1is mixed with the opaque type |

35 collagen with a concentration of 20~50 mg/mL four times



5) After the cap of the vacuum test tube is 10 opened, the PRP concentrated in a bottom layer of the
test tube (from the bottom to the height of about 1 mL of the test tube) is collected by using a syringe
provided with a blunt needle. 6) In order to determine the separation efficiency 15 of 1 mL of platelets
separated from 10 mL of whole blood, a platelet-specific surface marker, that is, CD41, and a
leukocyte-specific surface marker, that is, C045 are reacted. Then, flow cytometry is used to measure
the number of expressing cells. As a result, the 20 number of platelets of the separated PRP is 5.8 to
7.6 times higher that than in the baseline. In the cIinic%ﬂIy required recommendations, the number is

required to be 4.9 10,6 O-timgs (about 1,000,090 platelets/mL) higher than a baseline per volume of 6
mL 25 of whole blood. Thus, the PRP separation method %?%isfies the recommendations. Also, the

number of leukocytes is 2816 4.2 High&rthaH a°baseline” Thus: i the”aplication offRE PRP, it is
expected to achievel argantiviial effect. 30MIsoy a8 noted:instable pelow, the whele:bldod:is centrifuged

(1st: 1,750-1,90610, 3-ta,5 prinutes, 2Rd4,200-5,000.0; 4-tofo-minutes)twice,seasde separate 1 mL
of PRP. Then, a gl telet-spec%'fic surface markecr, tha&is, OD4&, gnd leukocyte-specific surface
a deloect T arl T 8af§ ;

marker, 35 that is, 45 are react‘éd??ﬁgnf{]ﬁor\l/v cytome%rcil IS use 16 easure the number of

expressing cells. As a rédifit, th& Aunhbei Of pisteletS 6Fthe SEparattd PEP &5 82746 highet than a
baseline, and thefnwnbenotdkeukocytes is 2.8 to 4.2 higher than a baseline. 5 [Table 11 Sample

PkﬂdetCounKxOhnL)%QHK9§¥§§é§é96H@Hg type [ collagen 1is preferably
left at room temperature for 15 to 30 minutes.
10 Hereinafter, Examples of the wpresent invention

will be described.

[Example 1]
First, a kit for PRP separation 1is prepared as
15 below.

1y A wvacuum test tube containing 3.2 % sodium

cltrate
2) A vacuum test tube holder
3} A vacuum test tube needle
20 4y A wvacuum test Tube (Plain type)
5y A 3 mi. syringe
&) A blunt needle

From the components as mentioned above, a PRFP
separation method can be deduced. First,

25 1) From a patient, 10 wmlL of whole Dblood is
collected into a wvacuum test tube containing 3.2 %
sodium citrate.

2} The whole blood charged in the vacuum test tube
is centrifuged (1,750~1,900 g) for 3 to 5 minutes.

30 Herein, the gravity acceleration and the time of the
centrifugal separator are set to be optimum levels for
separating the whole blood intc hemocytes, buffy coat,
and plasma.

3) After the cap of the wvacuum test tube is

35  opened, a supernatant licguid (plasma layer) including



WholeBlood Baseline PRP(times baseline) WholeBlood Baseline PEP(times baseline) Sample 1 2.46
14.81(6.02) 8.7 29.7(3.41) Sample 2 1.18 11.27(6.20) 4.3

11
buffy coat is collected and transferred to a new vacuum
test tube {(plain type) by using a syringe provided with
2 blunt needle.
4) The plasma including buffy coat, transferred to
5 the new wvacuum test tube, 1s centrifuged (4,500~5,000 g
for 4 to & minutes. Herein, the gravity acceleraticn and
the time of the centrifugal separator are zget to be
optimum levels for concentrating PRP within the plasma.
5) After the cap o©f the wvacuum test tube 1is

10 opened, the PRP cconcentrated in a bottom layer of the
test tube (from the bottom tc the height of about 1 mbL
cf the test tube) 1s collected by using a syringe
provided with a blunt needle.

6) In order to determine the separation efficiency

15 of 1 mL cof platelets separated from 10 mL of whole
blood, a platelet-specific surface marker, that is,
CDh41, and a leukocyte-specific surface marker, that is,
Ch45 are reacted. Then, flow c¢ytometry is used to
measure the number of expressing cellis. As a result, the

20  number of piatelets of the separated PRP is 5.8 to 7.6
times higher that than in the baseline. In the
clinically required recommendations, the number is
required to be 4.0 to €.0 times {about 1,000,000
platelets/mL} higher than a baseline per volume of & mL

25 of whole Dblood. Thus, the PRP separation method
gatisfies the recommendations. Also, the number of
leukocytes is 2.8 to 4.2 higher than a baseline. Thus,
in the application of the PRP, 1t is expected tc achieve
an antiviral effect.

30 Also, as noted 1in Table below, the whole blood is
centrifuged (1%%: 1,750~1, 900 g, 3 to 5 minutes, ond,
4,500~5,000 g, 4 To & minutes) twice =0 as Lo separate 1
mi, of PRP. Then, a platelet-specific surface marker,
that is, CD41l, and a leukocyte-specific surface marker,

35 that 1s, CD45 are reacted. Then, flow cytometry is used



14.9(3.50) Sample 3 2.11 15.24(7.22) 5.0 20.9(4.18) Sample 4 2.62 16.15(6.16) 12.1 39.3(3.27)
Sample 5 1.94 11.58(6.00) 4.6 12.9(2.80) Sample

12

to measure the number of expressing cells. As a result,
the number of platelets of the separated PRP is 5.8 ~
7.6 higher than a baseline, and the number cf Leukocytes
is 2.8 to 4.2 higher than a baseline.

5

[Table 1]

Sample |Platelet Count (x 10% /L) Leukocytes (x 10%/mL)
Whole Blood|PRP (times|Whole Blood|PRP (times
Baseline baseline) Baseline baselins)

Sample |2.46€ 14.81 (6.02) 8.7 29.7(3.41)

1

Sample 11.18 11.27 (6.20) 4.3 14.91(3.50)

2

Sample (2.11 15.24 (7.22) 5.0 20.9(4.18)

3

Sample |2.62 16.15 {(&.16) 12.1 39.3(3.27)

4

Sample |1.%4 11.58 {6.00; 4.6 12.8(2.80)

5

Sample |2.36 20.09 {5.81) 6.2 25.204.06)

3

Sample 2,55 17.48 (6.85) 6.4 30.7(4.80)

- ,

Sample |1.77 13.52 {7.64} 4.8 17.8(3.73)

8

Sample |2.13 15.8 (7.32) 5.0 17.9(3.58)

9

Averag (2.19 15.08 (£.88) 5.3 23.3{(3.7)

o

[Example 2]

10 A kit for transplanting a mixture of FPRP, a
calcium chloride sclution, and type [ collagen is
prepared as below.

1) 1 mL, 3 mlL syringes
2} A Connecta

15 2}y A calcium chloride solution
3) 20~50 mg/mL type | collagen

From the components as mentiocned above, a method



6 2.36 20.09(5.81) 6.2 25.2(4.06) Sample 7 2.55 17.48(6.85) 6.4 30.7(4.80) Sample 8 1.77 13.52(7.64)
4.8 17.9(3.73) Sample 9 2.13

13

of transplanting the mixture of the PRP, the calcium
chlcride sclution, and the type | collagen can be
deduced. First,
1) A syringe charged with 1 mL of PRP is connected
5 to a syringe charged with a calcium chloride solution
with a concentration of 0.30~0.55 mg/ml, through a
Connecta, and the materials are mixed once.
In other words, FIG. 2 shows photographs of 1 mb
cf PRP separated from whole blood in a mixture with a

10 calcium chloride solution and type 1 collagen, in which
in FIG. 2(a), the calcium chloride solution is inciuded
in an amount of 0.25 mg/mL, in FIG. 2(b), the calcium
chloride solution is included in an amount of 0.3 mg/mL,
and in FIG. 2(c), the calcium chloride goluticon is

15  included in an amount of 0.5 mg/mL. In the present
invention, for platelet aggregation of the mixture of
the calcium chloride solution and the type [ collagen,
the optimum concentration of calcium chioride preferably
ranges from 0.30 to 0.55 mg/mL.

20 A calcium ion (Ca’’) as a component for a calcium
chloride solution. performs a role of converting
solubility into insclubllity in blccd ccagulation. Such
a characteristic of the calcium ion (Ca”ﬁ induces
platelet aggregation of the mixture of 1 mL of separated

25 PRP and type [ collagen. Then, 1f the concentration of
the calcium chloride solution for platelet aggregation
is 0.25 mg/mL or less, platelet aggregaticn 1is not
formed. On the other hand, 1f the congentration igs 0.55
mg/ml  or more, cell damage 1s caused by osmotic

30 pressure.

2) The type | collagen with a concentration of
20~50 mg/ml is left at room temperature for 15 to 30
minutes so as to change soluble collagen into fibrillar
collagen. Herein, the reason the type | collagen is left

35 at room temperature 1s as follows: first, the type |



15.6(7.32) 5.0 17.9(3.58) Averag e 2.19 15.08(6.88) 6.3 23.3(3.7) [Example 2] 10A kit for
transplanting a mixture of PEP, a calcium chloride solution, and type | collagen is prepared as below.
1) 1 mL, 3 mL syringes 2) A Connecta 152) A calcium chloride solution 3) 20-50 mg/mL type | collagen
From the components as mentioned above, a method 13 of transplanting the mixture of the PRP, the
calcium chloride solution, and the type | collagen can be deduced. First,

14

collagen is warmed so that the type [ collagen in a
soluble collagen state can be fibrillar-collagenated;
second, there is hardly any difference in the amounts of
released growth factors between the mixture of
5 fibrillar-collagenated type | collagen with the PRP, and
the mizxture of type [ collagen in a scluble collagen
state with the PRP; and third, in general, fibrillar-
collagenated type | collagen can more effectively induce
platelet aggregation and support platelet adhesion than
10  soluble collagen.

3) A syringe charged with the mixture of 1 mL of
PRP and the calcium chloride soluticn is connected to
the same amount of fibrillar type [ collagen with a
concentration of 20~50 mg/ml through a Connecta, and the

15 materials are mixed with each other four times.

4y The mixture of the PRP, the calcium chloride
solution and the type [ collagen, charged in a syringe,
is injected into all regiocns in need of tissue
regeneration in cases such as bone defect treatment ana

20 wound healing.
[Example 3]
1} A mixture the PRP, a calcium chloride solution
and type 1 collagen, charged in a syringe, 1s charged
25 into a round-bottom glass tube.

2) The mixture is cultured in a 37 T incubator for
15 minutes, and clotted. Herein, through the culturing
of the mixture in the 237 T incubator, it 1s possible to
achieve the same condition as that where the mixture is

30 transplanted into a tissue region and clotted.

3} The clotted mixture is placed in a sterilized
24-well culture vessel added with 1 mL of DMEM, and
cultured in a 37 C incubator.

Through the above described method, 10 mL of whole

35 blood is collected from a patient and 1s subjected to



1) A syringe charged with 1 mL of PRP is connected to a syringe charged with a calcium chloride
solution with a concentration of 0.30-0.55 mg/mL through a Connecta, and the materials are mixed
once. In other words,FIG. 2 shows photographs of 1 raL of PRP separated from whole blood in a
mixture wa 10 calcium chloride solution and type | collagen, in which in FIG. 2(a), the calcium chloride
solution is included in an amount of 0.25 mg/mL, in FIG. 2(g), the calcium chloride solution is included
in an amount of 0.3 mg/mL, and in FIG. 2(c), the calcjtém chloride solution is 15 included in an amount
of 0.5 mg/mL. In the present invention, for platelet aggregation of the mixture of the calcium chloride

Sosllétionoagg the-type %@gug%%nugg% pfé{n;%%%g]cggtr@t@gﬁrpaici%ln_cglprikﬁ%gggm_i%x%ge: from
.30t0 0.55m : ca ian as a component for. a calcium chloride solution) performs
a role of conve%%g So%%fﬁty%!rgt%] inlssolué igysidlcﬁsjb?foo%lcgoea%ulgiLi(%%ll . S%cﬁglccﬁ]a}léncte%%%g%% Ye calcium
ion (Ca2l) induces platetét-agyrdgaticrrofthe mixtire of 1L bY8epalatéd PEPRP and§pe |
collagen. Then itthegoneantsation of the eplciim ehlotide solution ferglatelet aggregation s 0.25
mg/mL or I%ss, @Ifltelete aggﬁrg%%ti%q:gtnotgorqerg. o) tgg Sotheg,\pcapd, [ $e c{g)&ggntrz%{jeopeigto.SS
mg/mL or more, cesIF(]ilamag’e S 8ause&8y osmotic 6 pressure.  2) The type'l collagen with a
concentration of 2650MGIME IS ettt toom8mperature fof 15 %0 B0 Mintites'StFas to-Ehatiye soluble
collagen into fibtillat:callagen: Herein; the reason-the type Licollagensisiafe 35tat rooap teraperature is

as follows: first, the type, | ;14 collagen is,warmed so thatthe type. | cojlagen;ima saluble gollagen state

can be fibrillar-collagenated; second, there is hardly any difference in the amounts of released growth

.

factors betweeri"tﬁ%qﬁ&%@r%%of%bﬁorWéﬁEBﬁfgen‘éfé:&%e‘? colt&gen with tHe PRPS and the fixture of
type | collagen incesolubke cotlagerestatecwith they PRPrdnd third; i generakifibellarcollagbnated type

| collagen can maregsffectivelyinduce platelet aggregation and suppoit-platelet adhesion.than 10
soluble collage A syringe charged with the mixture of 1 mL of PRE and the calcium chloride

solution is conn%%t‘}é%‘ljtgzihe same amount of fibrillar type | collagen with a concentration of 20-50
mg/mL through a Connd@acand iHe/15 rhaferials afewis@d Withtedcheotherdsur fiffest 2ted4) The
mixture of the PRE; theg-galcium chlorida salution anddhe tyge |'collagen,charged inasyringe, is
wfucrt]gdhg m‘?g '_ regions,in.neeg of tissue fegeneration if).cases such as hope.defectdreatment and 20
incubator (37 T). After 15 days, most of a conventional
thrombin mixture (A) was degraded. On the other hand,
the inventive <collagen mixture {B) maintained its
initial shape with little change in size for 15 days.

20 ‘ In the inventive composition for inducing tissue
regeneration by activating PRP, and the method of
manufacturing the same, the technical spirit can be
achieved in actuality through repetition with the same
results. Especlally, realization of the invention can

25 facilitate technical development and contribute to
industrial development. Thus, the invention deserves to
be protected.

It 1s understood that any specific order or
hierarchy of steps in any disclosed process 1s an

30 examplie of a sanmple approach. Based upcn design
preferences, it is understood that the specific order or
hierarchy of steps 1n the processes may be rearranged
while remaining within the sccope of the present
disclosure. The accompanying methoed ¢laims present

35 elements of the various steps in a sample order, and are



[Example 3] 1) A mixture the PRP, a calcium chloride solutionand type | collagen, charged in a
syringe, is charged 25 into a round-bottom glass tube. 2) The mixture is cultured ina 37 r
incubator for 15 minutes, and clotted. Herein, through the culturing of the mixture in the 37 t incubator,
it is possible to achieve the same condition as that where the mixture is 30 transplanted into a tissue
region and clotted. 3) The clotted mixture is placed in a sterilized 24-well culture vessel added
with 1 mL of DMEM, and cultured in a 37 r incubator Through the above described method,
10 mL of whole 35 blood is collected from a patient and is subjected to 15 two centrifugation steps to
obtain 1 mL of eencentiated PER; The-PER ig firstly mixed with-a calciuim €hloridersplution; and
secondly mixe v_yietr}}gyp&l collg%ggh g%n, the mixture is transplanted into all regions in need of 5
tissue regeneration in cases Such as oneé defect treatment and wound healing. In this method, there
is no clinical rejection. Aigé litis poSsible i F&pHrate PER fix with fie PEIS #ith Y€ | collBgen, and
transplant the mixtute cwithin awshort tioee: JTdws, itisdf-passible toveffectively andiguiekly iaduce
tissue reganerafion,such, as boge gefect reatment andwound fealing.. Jegpecially; 5IG. 3 shows

cultures when separated PEP was activated with each of Thrombin and type | 15 collagen, and a
culture medium™was cuitared-1ea 59 002 inclilator &7 nt Ar&Pis daydRosttf a'corveritional
thrombin mixtures(@) wasrdegraded.20n thie othér hane, the inventive rcolldgen. mixtare, (B) Imaintained
its initial shape withdittle change in sizefor 1a days: 20, In thervantive compgsition feidndycing
tissue regeneration by activating PEP, and the method of manufactgrin%the same, the technical spirit
can be achievea%%ct%%?ffﬁ?g&g%s regg"tl?l%n vgll?he thé’ §aer%eér}gsuf%§.s€spoescﬁla{ﬂ§/, rédlization of the
invention £an 28 fadilitate tBehnicad develspm et ecTifribrite €6- indistrial-dévelopitentrThus, the
invention deserves {g.be protecteds v« 4t isiunderstaad that any specific order or hierarchy of steps in
any disclosed process is an 30 example of a sample approach. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the processes may be rearranged while
remaining within the scope of the present disclosure. The accompanying method claims present 35

elements of the various steps in a. sample order, and are 16



not meant to be limited to the specific order or hierarchy presented. While the invention has been
described in connection with various aspects, it will be understood 5 that the invention is capable of
further modifications. This application is intended to cover any variations, uses or adaptation of the
invention following, in general, the principles of the invention, and including such departures from the
present disclosure as come 10 within the known and customary practice within the art to which the
invention pertains. 17 Claims 1. A method of n?gnufacturing a composition for inducing tissue
regeneration by actiyatiag platelet rich 5 plasma (PRP), the method comprising the steps of:
separating PRP from whole blood; mixing the PRP with a calcium chloride solution; and mixing
a mixture of the PRP and the calcium 10 chloride solution with type | collagen., = 2. The method as

claimed in claim 1, wheréin the $tep'oF $8Paratin§ e PRI flor thewhSTEBIBO 6 S pries the steps
of: 15collecting 10#Alsfithe \whsleislosatrarnrat animahorarpatienting hizicelat testebbe containing
3.2 % sodiuns citrale,sard prrmErily ceatrkighrg the-eollected ywhole bleed41,50-1,900 g) for 3to 5
minutes; collecting a supgnatant liquidbgalasmajayen 20 cempsising buffy coat through said

centrifugation; transferring the_collegied supernatant liquid(plasma layer) comprising the buffy coat
to a new vacuum test tub“élgfi%gbl&%tenege& e,“élntgqse%oﬁ&aﬁﬁ&%%nt?#&&ﬁg%,55@5%8%) for4to 6

minutes; and ~ and
mixing a mixture of the PRP and the calcium

10 chloride solution with type [ collagen.

2. The wmethod as claimed in claim 1, wherein
the step of separating the PRP from the whole blcod
compriges the steps of:

i5 collecting 10 ml of the wheole blood from an animal
or a patient inte a wvacuum tegt tube containing 3.2 %
gsodium citrate, and primarily centrifuging the collected
whole blood (1,750~1,5%00 g) for 3 to 5 minutes;
collecting a supernatant liquid (plasma layer)
20 comprising buffy coat through said centrifugation;
transferring the collected supernatant
liquid(plasma layer) comprising the buffy coat to a new
vacuum test tube by a blunt needle, and secondarily
centrifuging (4,500~5,000 g} for 4 to 6 minutes; and
25 collecting the PRP concentrated in a bottom layer
{from a Dbottom to a height of about 1 mL of the test
tube) by a blunt needle.

30 3. The method as claimed in claim 1, wherein in
the step of mixing the PRP with the calcium chloride
gsolution, about 1 ml of the PRP collected through a
process of separating the PRP from the whole blcod is
mixed once with the calcium chloride solution with a

35 c¢encentration of 0.30~0.55 mg/mL by a Connecta.



25 collecting the PRP concentrated in a bottom layer (from a bottom to a height of about 1 mL of the
test tube) by a blunt needle. 303.The method as claimed in claim 1, wherein in the step of mixing the
PRP with the calcium chloride solution, about 1 ml of the PRP collected through a process of
separating the PRP from the whole blood is mixed once with the calcium chloride solution with a 35
concentration of 0.30-0.55 mg/mL by a Connecta. 18 4. The method as claimed in claim 1,
wherein the step of mixing the mixture of the PRP and the calcium chloride solution with the type |
collagen 5 comprises the steps of: leaving the type | &(ﬁlagen at room temperature; mixing the
mixture of the PRP and the calcium chloride solution with the type | collagen with a concentration of
20-50 mg/mL, in an opagque phase, four 1Q times through connection by a Connecta; and _ injecting

the mixture of the PRP 4rid the /38 | B8y, AargEdant 85 ringe, iftdafredionsRgietrof tissue
regeneration in t&ses stelr astonendefengtrebimentand woeinddiealirige 15PRP  Burifhe niethod as

claimed in claim-4,1wheigin teiyped£ollagenhaga conaentragign of 20580 mg/mbgq 1 548, The
method as claimed in claim 4 'hereEi]n 20 the type | collagen is left at room temperature for 15 to 30

minutes. COMPSSTTION FOR INSUTING TISSUE REGENERATION BY ACTIVATING PLATELET
RICH PLASMA (PRP), ARBVMETHOB FORMANUPAEFURINGLSAMBEIADSIIRErature ;

mixing the mixture of the PRP and the calcium
chloride solution with the type [ c¢ollagen with a
concentration of 20~50 mg/mL, in an opague phase, four
10 times through connection by a Connecta; and
injecting the mixture of the PRP and the type I
collagen, charged in a syringe, into all regions in need
of tissue regeneration in cases such as bone defect
Lreatment and wound healing.
15
5. The method as claimed in c¢laim 4, wherein
the type 1 collagen has a concentration of 20~50 mg/mL.

6. The method as c¢laimed in c¢laim 4, wherein
20 the type [ collagen is left at room temperature for 15

to 30 minutes.



Disclosed is a composition for inducing tissue regeneration by activating platelet rich plasma (PRP)
with a calcium chloride solution and type | collagen, and a method of manufacturing the same. The
disclosed method includes the steps of: separating PRP from whole blood; mixing the PRP with a
calcium chloride solution; and mixing the mixture of the PRP and the calcium chloride solution with
type | collagen. The disclosed composition may have a gel-type of formation containing PRP, and may
be transplanted to any lesion in need of tissue regeneration in cases such as bone defect treatment
and wound healing, and accordingly, PRP may be activated to induce a growth factor which is useful

for tissue regeneration-fRBHRRPGH (FERNYRISRHENS flyisiy ashievaraledatyg isgue regeneration.
Accordingly, the disclosed method is very useful in enhaéﬁglg thePc)rediR{'\I[Ey %ﬁ%}ging&RP to lesions

and presenting a §56d-hage fo EoRSHRTERE. gt 3y -~ (PR

MANUFACTURING SAME
5 Abstract

Disclosed is a composition for inducing tissue
regeneration by activating platelet rich plasma (PRP)
with a calcium chloride solution and type [ collagen,

10 and a method of manufacturing the same. The disclosed
method includes the steps of: separating PRP from whole
blood; mixing the PRP with a calcium chloride solution;
and mixing the mixture of the PRP and the calcium
chloride soluticon with type [ collagen. The disclosed

composition may have a gel-type of formation containing

-t
Ut

PRP, and may be transplanted to any lesion in need of
figsue regeneration 1n cases such as bone defect
treatment and wound healing, and accordingly, PRP may be
activated to induce a growth factor which is useful for
20 tissue regeneration from PRP gel to ceonveniently and
quickly achieve effective tissue regeneration.
Accordingly, the disclosed method 1s wvery useful in
enhancing the credibility cf applying PRP to lesions and
presenting a good image to consumers.
25
(Fig. 3)



